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(54) Optical data recording/reproducing method and apparatus 

or h(P) is calculated from the following expression: 



(57). The present invention provides an optical data 
recording/reproducing method wherein a data is 
recorded for testing in a pattern consisting of a not- 
recorded section and a recorded section as changing a 
recording power P onto an optical data recording 
medium from time to time, an amplitude m of the 
recorded data corresponding to the recording power P 
is monitored by reproducing the data recorded for test- 
ing, a standardized gradation g(P) is calculated from the 
following expression: 

g(P)=(Am/m)/(AP/P) 



h(P)=(Am/m)/AP 

wherein AP indicates a minute change rate near P and 
Am indicates a minute change rate corresponding to AP 
near m, and an optimum recording power is decided 
and set by evaluating excess or shortage of the record- 
ing power according to said standardized gradation g(P) 
orh(P). 
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Description 

BACKGROUND OF THE INVENTION 
5 FIELD OF THE INVENTION 

The present invention relates to an optical data recording/reproducing method and apparatus. 
DISCUSSION OF THE BACKGROUND 

10 

There has been known a method for recording data signals in an optical data recording medium for use in an optical 
data recording/reproducing apparatus by irradiating a light spot such as a laser beam onto an optical data recording 
medium for scanning and modulating amplitude of a light spot such as a laser beam with data signals as described in 
Japanese Patent Publication No. 29336/1988, and also there has been a method for adjusting recording conditions 
75 such as a recording power or a recording light pulse to optimum ones by way of reproducing data signals recorded in 
an optical data recording medium and monitoring an amplitude of the reproduced signals or a length of recording 
marks. 

With any of the technologies as described above, as a matter of fact it is impossible due to the reasons as 
described below to always set optimum conditions even though data signals is actually recorded using an optical data 

20 recording/reproducing apparatus produced in mass. 

Namely as an example of the method described above, the method can be enumerated in which an optimum 
recording power is set to each optical data recording/reproducing apparatus by monitoring an amplitude of recording 
signal (a difference between a level of a signal from a not-recorded section and that of a signal from a recorded section) 
.which is a representative reproduced signal in an optical data recording medium, but an amplitude value of a recording 

25 signal changes according not only to a recording power, but also to a number of openings in an optical pickup, rim inten- 
sity (distribution of intensity of an incident laser beam to a focusing lens) ,a size and a form of each light spot, and con- 
tamination of the optical system associated with passage of time, and generally offset by 20 to 40% is generated 
between each optical pickup, so that a set value is largely displaced from the optimum one because of the effect by the 
offset described above. 

30 So in an optical data recording/reproducing apparatus designed for mass production, it is extremely difficult to set 
an optimum recording power with a precision acceptable in actual use (around ± 5%). Also there is nonuniformity 
between individual optical data recording/reproducing apparatus that an amplitude of recording signal for the same 
recording power can not be a constant level, and in this case, minute adjustment of a recording power is required for 
each optical data recording/reproducing apparatus. There is a problem in production of the optical data recording/repro- 

35 ducing apparatus. 

Moreover, especially, in a repeatedly rewritable optical data recording medium, a test recording is executed in a 
data track and then an optimum recording power is set. After that, the test data can be erased and a new data can be 
recorded, or a new data can be overwritten directly in the track in which the test recording is executed. So, though a 
data track exclusive for testing need not be formed as the postscript type optical data recording medium, it is not pre- 
40 vented that the recording power of the test recording is excessively increased and the data track is damaged. Therefore, 
as a matter of fact, the data track exclusive for testing need be formed, and there are disadvantages that a setting error 
of an optimum recording power is enlarged due to a difference of recording characteristic which is due to a position dif- 
ference of each data track, or the data track exclusive for testing is in vain for a user. 

45 SUMMARY AND OBJECT OF THE INVENTION 

Accordingly, one object of the present invention is to provide an optical data recording/reproducing method and 
apparatus which can set an optimum recording power without an effect of offset of a recording power and/or an ampli- 
tude of recording signal. 

so Another object of the present invention is to provide an optical data recording/reproducing method and apparatus 
which can easily set an optimum recording power with a precision acceptable in actual use in an optical data record- 
ing/reproducing apparatus designed for mass production. 

These and other objects and advantages are achieved by the present invention which provides an optical data 
recording/reproducing method wherein a data is recorded for testing in a pattern consisting of a not-recorded section 

55 and a recorded section as changing a recording power P onto an optical data recording medium from time to time, an 
amplitude m of the recorded data corresponding to the recording power . P is monitored by reproducing the data 
recorded for testing, a standardized gradation g(P) is calculated from the following expression: 

g(P)=(Am/m)/(AP/P) 
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